Application of peptide displaying phage as a novel diagnostic probe for human lung adenocarcinoma.
Despite the increasing lung cancer-associated death rate, its therapy has been constrained by impasse of early diagnosis. To apply non-invasive imaging for potential cancer diagnosis system, we screened human lung adenocarcinoma-specific peptides using the phage display technique. For in vivo phage-displayed peptide screening, M13 phage library displaying 2.9 × 10(9) random peptides was injected through tail vein to lung adenocarcinoma cell-derived xenograft mouse model. Through four rounds of biopanning, a specific peptide sequence (CAKATCPAC) was screened out with the highest frequency and was named as Pep-1, and it was analyzed for its targeting ability as an imaging probe by in vitro competitive assay to test its cell-binding ability, immunohistochemical detection in the tumor tissue, and in vivo NIR fluorescent optical imaging. The specificity of Pep-1 toward lung cancer was ensured by in vivo imaging using xenograft animals of various cancer types. The results suggest that Pep-1 is a promising diagnostic lead molecule for rapid and accurate detection of human lung adenocarcinoma. In addition, it was found that the targeting ability was much enhanced by ionizing radiation in both cell-derived and patient-derived lung adenocarcinoma xenografts, suggesting the possibility of applying Pep-1 for prognostic diagnosis after radiotherapy. Taken together, this study suggests that Pep-1 possesses a specific-targeting ability for human lung adenocarcinoma and that this peptide could be directly used as a clinically applicable imaging probe.